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Marks for each question and suggested time allocation are indicated in brackets. 
 
 
Question 1 (10 marks, 40 min) – Hydrocarbon Reservoir 
1.1.Summarise in a table 5-10 characteristics of all classes of hydrocarbon crude you can 
remember. 
1.2.Fractions obtained during processing of a hydrocarbon crude are as per table below.  
Table 1 Fractions obtained during processing of a crude in question 1.2 
 
a) How do you classify this crude and how does it exist in the reservoir? Ensure you 
have included this type of crude in the table for question 1.1. 
b) What inorganic compounds are likely to exist in this reservoir and in what 
concentrations? Make sure your answer is as comprehensive as possible. 
c) What are the names of fraction with 1-2 and 3-4 carbon atoms? Why are they shown 
as two separate fractions? 
d) Draw the phase envelope and show the conditions of this crude as it exists in the 
reservoir, in the separator, and at the surface conditions. Discuss how these different 
conditions affect the equilibrium phases and what their respective compositions are. 
 
Question 2 (10 marks, 40 min) – Hydrocarbon Production and Processing 
2.1.Kerosene fraction contains molecules with 10-15 carbon atoms, and diesel oil contains 
molecules with 12-20 carbon atoms. Why do both contain molecules with 12-15 carbon 
atoms? Do you need to and can you control in which fraction these molecules are going to 
end up? Explain why and how. 
2.2.Provide a generalised block diagram and briefly explain the methods used at each step of 
upstream and midstream processing of fluids from a gas condensate reservoir containing 
very high amount of H2S but low amount of CO2, and high associated water. Show 
approximate or possible compositions, and conditions of each stream.  
Fractions Percent Yield No of carbon atoms in molecule Boiling range, oF 
 2 1-2 -260 to -130 
  3-4 -55 to 30 
Naphtha  20-26 5-12 90-360 
Kerosene  7-12 10-15 320-460 
Diesel oil 10-14 12-20 400-600 
Wax distillate 15-20 17-22 500-700 
Residuum  35-40 20-90 600+ 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM 
ANY EXAMINATION VENUE IN ANY CIRCUMSTANCE. THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
Semester 1, 2016 FINAL EXAMINATION 
 ENG444 – Hydrocarbon Processing 
Page 4 of 4 
2.3.In a laboratory test, a PVT cell with 60cc internal volume is used to simulate the separator. 
Equilibrium phases at 300psia and 73oF are shown in the table below.  
Table 2 Composition of the separator fluid in question 2.3 
 
a) If one litre (standard conditions equivalent) of gas phase was taken out for analysis, 
how did it affect the total composition in the PVT cell? Demonstrate the 
corresponding change of the phase envelope. 
b) Outline the steps you would use to calculate the new compositions of each phase, do 
not provide a numerical solution. 
 
Question 3 (10 marks, 40 min) – Safety and Sustainability 
Compare safety and sustainability of an on-shore versus an off-shore LNG production facility. 
Which one would you recommend for implementation for the development of a gas (16tcf dry) – 
gas condensate (466MMbbl) field located in Browse basin (shown with a star on the map below) 
and why? Note, this is one question, not two questions. Hint: use a table to summarise pros and 
cons. 
 
Figure 1 Location of the Browse basin (map taken from worldtravels.com) 
 
 
Component C1 C2 C3 C4 C5 C6 C7 
Gas, mol% 83.72 9.60 4.55 1.47 0.50 0.14 0.02 
Liquid, 
mol% 8.67 5.69 8.96 8.15 8.02 7.82 52.67 
